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Director 
George C. Marshall Space Flight Center 
Huntsville, Alabama 
Attention: M-P and C-CA 

Gentlemen: 

This is the fifteenth monthly progress report submitted under Contract Number 

NAS8-2696. Work conducted on the Static Vapor Pressure Control System, which 

was previously reported under this contract, is now being reported under Contract 

Number NAS8-5392. 

Previous Laboratory testing of the breadboard recirculation system used a combina- 
tion of external heaters and convective air cooling in order to cool and control the 

tern-perature of the fuel cell module. 

space vehicle application, much of the testing during the past month has been devoted 

to the development of a liquid cooling system, in order to acquire a clearer insight 

into the problems associated wi th  its use. 

Since air cooling would be impractical in a 

L- 

Liauid Coolants 

In selecting a liquid coolant for the revised recirculation system, the following four 

types of coolants which were readily available were considered: 

(1) Distilled water 

(4 Ethylene Glycol 

( 3 )  50 - 50 Water-Glycol Mixture 

(4) Coolanol '1 35" 

These were evaluated on the basis of their cooling ability, dialectric strength, cost, 
and compatibility with other system materials. 

\ 
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In order to determine the possible current leakage between cells through the coolant, 

a group of tests were conducted using the coolants listed above. 

cell plates were bolted together with a 1/32" Butyl gasket separator and submerged in 

the liquid under test. 
amperes at various potential differences between plates, and various liquid tempera- 

tures, is shown on Figure 3.  

coolant in this respect. 

water-glycol mixture was selected for initial tests because of its low cost and its use 

in other space applications. A more complete evaluation wi l l  be possible after initial 

system tests have been completed. 

Two nickel plated fuel 

This test set-up, together with the current leakage in milli- 

These tests indicated that Coolanol '13511 was the best 

The water-glycol mixture appeared to be adequate also. The 

~ i e a ~ ~ o a i ~  p\ecirc.&a+g SysteFu 

The breadboard system has been reassembled incorporating the changes discusseC isr 

the las t  monthly report. 

purge system for  the oxygen recirculation system and the extension of the liquid cooling 

system to izlclude cooling of the fuel $cell module. The first change reduced parasitic 

power by about 25% and system weight and volume by a simiiar amount. The revised 

schematic drawings of the reactant system and coolant system are  shown in Figures 1 

and 2 respectively. 

The two major changes were the substitution of an oxygen 

- 

During initial testing the system operated very well under a 30 ampere load for severzl 

hours. 

After about one hour of operation, gas began bubbling through the expansion chamber of 

the cooling system. The bubbling increased until the system was shut down for furt'ner 
investigation, 

Water removal, module performance, and temperature control were all cormal, 

A sample of the gas was collected and analyzed. 

hydrogen with some oxygen. 
ture to  determine if the gas is being formed by electrolysis. 
glycol will be replaced by Saolanol 113511 and testing wi l l  be resumed. 

It was found to be predominately 

Tests wil l  be conducted on the water-glycol coolant mix- 

In the interim, the water- 
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Component Development 

Previous tests on the metal static condenser-separator discussed in previous reports 

indicated an improvement in performance may be possible if heat were removed moie 

rapidly from the face of the asbestos separator. To icvestigate this, a new plate was 

machined with cooling fins for improved heat transfer. The revised condenser-sepa- 
rator, illustrated in Figure 4, is scheduled to be tested in August. 

Machinin,a iMaenesiuxrn Cell Plates 

1. Chemical Machining 

A study of machining fuel cell plates by various chemical methods has been 
made by Williston Engraving Company, Milwaukee, together with Dow 
Chemical Laboratories. 
is not an economical method ol' Inachiuing fuel cell plztes. 

These studies indicated that chemical machining 

i 

2. Die Casting 

Dow Chemical Company Laboratories have investigated the possibility of 
forming fuel cell plates by the die casting method. 
given to the nickel plating problems associated with die cast material as 
outlined in a letter to us from Furniture City Plating Company. 
ChemZcal Company has expressed their confidence in developing a 
xnagnesium allow which wi l l  produce satisfactory die cast fuel cell plates. 
Due to the high cost of dies, this method of forming plates does not become 
economical until a minimum of about 100 identical plates a re  required. 
This appears to be a promising method and investigations will be continued. 

Consideration was 

Dow 

3. Electric Discharge Method 

The possibility of machining magnesium plates by the Electric Discharge 
suethod (EDAM) is also under investigation, Delivery of sample plates, 
machined by this process, has been promised for the week of August 5. 

Future Work 

1. Continue testing of revised breadboard system. 

2. Complete iesting of metal condenser-separator and mixing valve, 
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3. Continue plate machining inve stigations . 

During the month of July approximately 656 man-hours. were expended. 

David P. Ghere, Project Leader 

John L. Platner, Section Head 
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